In this paper, it is presented a new way to characterize the phenotype in the context of Genetic Algorithms through the use of Game Theory as a theoretical foundation to define a new phase in the algorithm, named Social Interaction. It is executed before the reproduction phase and allows individuals to fight for their own survival improving their fitness according to the rules of a game. Thereby, a new algorithm is presented and some good results were produced for Traveling Salesman Problem an improvement in Genetic Algorithm execution.
INTRODUCTION
Melanie Mitchell affirms in her book that in the context of Genetic Algorithm there is no notion of phenotype and the Classical Theory of Genetic Algorithms says that every individual has its fitness value fixed and immutable, but in nature it doesn't happen like this [4] .
So, the question is: there is some way to permit individuals to alter their fitness value during the evolution process? The answer is: Yes, Game Theory could be used as theoretical foundation to characterize a new phenotype approach because it precisely formalizes situations of Interests Conflicts.
In this way, the basic structure of Genetic Algorithms is modified, in order to enable an individual to change its fitness and consequently increase its chances to survive and generate offspring. So, before the reproduction phase, the individuals will be exposed to an environment, i.e. a game, where they will be fighting for their existence for some time in a new phase called Social Interaction.
Therefore, we have a new algorithm that better simulates the Nature's role than Classical Genetic Algorithms (CGA). Besides that, individuals have a "Real Phenotype Characterization" based on behavior as stipulated in Game Theory.
NEW GENETIC ALGORITHM
The proposed algorithm is presented on the figure below. In the figure above, the selected area corresponds to the new phase called Social Interaction and it is just an interactive structure that is subdivided in three steps.
It is important to observe that the algorithm permits the use any kind of game like Hawk-Dove Game and Prisoner's Dilemma Game, for example. It also permits any kind of selection method like Roulette, Rank, Tournament and others. Therefore, this new structure enables a wide combination of games and selection methods that could work better for a specific category of problems or worse for another. Based on that, some new selection methods were constructed and they produced some good solutions to a specific problem, which are shown in the next section.
SIMULATIONS AND RESULTS
The simulations were made based on the Traveling Salesman Problem (TSP) in the way to minimize the distance of all Brazilian States' capitals connected through highways. The number of defined vertex is 26 which mean 7.75 x 10 24 possible different routes. Thus, the problem can be expressed as follow. It is interesting to detach the evolution process of the most IPD selection methods like fifth test in the figure two below.
Figure 2. Evolution process of IPD Selection Methods
Initially a strong and fast evolution occurs but it has some variations between evolution and involution. Also, in that test the best individual appears only 37 times in all execution where a million were generated. In consequence, it can be affirmed that this kind of configuration with Social Interaction can control the diversity in population which is an important aspect of quality measure of the evolution process.
After observation of results, it is possible to state that: nine of the best ten results were obtained through the new approach presented in this paper.
FINAL REMARKS
It would be pretentious to affirm that these are the final conclusions about this new approach of phenotype characterization for Genetic Algorithms, but there are some indications that it works well in the problem test defined.
Also, sixteen new selection methods were created having in mind the aim to test the possibilities of selection methods and social interaction environment combination.
Once again, there are no conclusive in the sense to affirm that a specific method works better to a particular category of problems than another and some efforts are being made in direction to evolve theoretic concepts of Evolutionary Algorithms and this paper is one of them.
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